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(54) Titie: IDENTIFICATION, PRODUCTION AND USE OF STAPHYLOKINASE DERIVATIVES WITH REDUCED IMMUNO- 
GENICS AND/OR REDUCED CLEARANCE 

(57) Abstract 

Methods for the identification, production and use of staphy- 
lokinase derivatives characterized by a reduced immunogenicity af- 
ter administration in patients and that can be administered by single 
intravenous bolus injection. The derivatives of the invention are ob- 
tained by preparing a DNA fragment comprising at least the part of 
the coding sequence of staphylokinase that provides for its biological 
activity; performing in vitro site-directed mutagenesis on the DNA 
fragment to replace one or more codons for wild-type amino acids by 
a codon for another amino acid; cloning the mutated DNA fragment 
in a suitable vector, transforming or transfecting a suitable host cell 
with the vector, culturing the host cell under conditions suitable for 
expressing the DNA fragment; purifying the expressed staphyloki- 
nase derivative to homogeneity and chemically modifying substituted 
Cys residues with thiol-directed polyethylene glycol; preferably the 
DNA fragment is a 453 bp EcoRI-Hindlll fragment of the plasmid 
pMEX602sakB, (pMEX.SakSTAR), the in vitro site-directed muta- 
genesis is performed by spliced overlap extension polymerase chain 
reaction and the mutated DNA fragment is expressed in E. coli strain 
TGI or WK6. The invention also relates to pharmaceutical com- 
positions comprising at least one of the staphylokinase derivatives 
according to the invention together with a suitable excipient, for 
treatment of arterial thrombosis. 
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Box I Observations where certain claims ware found unsearchable (Continuation of item 1 of first sheet) 



This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 



□ 



1- Claims Nos.: 



because they relate to subject matter not required to be searched by this Authority t namely: 



2. 0 ciaimsNos.: 1-6. and in part 7,10-14,23-27 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 



see FURTHER INFORMATION sheet PCT/ISA/210 



3. | | Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is tacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 



As alt required additional search fees were timely paid by the applicant, this International Search Report covers all 
' ' searchable claims. 



2. | | As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. As only some of the required additional search fees were timely paid by the applicant, this International Search Report 

' ' covers only those claims for which fees were paid, specifically claims Nos.: 



4. | | No required additional search fees were timely paid by the applicant. Consequently, this Internationa] Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark an Protest 



[ | The additional search fees were accompanied by the applicant's protest. 
| | No protest accompanied the payment of additional search fees. 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 

Continuation of Box 1.2 

Claims Nos.: 1-6, and in part 7,10-14,23-27 



The applicant's attention is drawn to the fact that claims relating to 
inventions in respect of which no international search report has been 
established need not be the subject of an international preliminary 
examination (Rule 66.1(e) PCT) . The applicant is advised that the EPO 
policy when acting as an International Preliminary Examining Authority is 
normally not to carry out a preliminary examination on matter which has 
not been searched. This is the case irrespective of whether or not the 
claims are amended following receipt of the search report or during any 
Chapter II procedure. 
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1 1 ). Present claim 1 relate to staphylokinase derivatives defined by reference to a des.rable 
characteristic or property, namely to staphylokinase derivatives showin g, a reduced 
immunogenic^ as compared to wild-type staphylokinase, after administration to patients 
with arterial thrombosis. 

The cla.ms cover all staphylokinase derivatives having this characteristic or property, 
whereas the application provides support within the meaning of Article 6 PCT and/or 
disclosure within the meaning of Article 5 PCT for only a very limited number of such 
products. In the present case, the claims so lack support, and the application so lacks 
disclosure, that a meaningful search over the whole of the claimed scope is impossible. 
Independent ot the above reasoning, the claims also lack clarity (Article 6 PCT). An attempt 
is made to define the product by reference to a result to be achieved. Again, this ack ot 
clarity m the present case is such as to render a meaningful search over the whole of the 
claimed scope impossible. 

1 2) Present claims 2-6. 10-14 relate to an extremely large number of possible 
staphylokinase derivatives, and claims 24 and 25 relate to an extremely large number ot 

methods. , . . 

For instance, claims 2-4 relate to staphylokinase derivatives having essentially the ammo 
acid sequence as depicted in figure 1 in which one or more amino acids have been replaced 
by antoher ammo acid thus reducing the reactivity with a panel of murine monoclonal 
antibodies (claim 2), or Urns reducing the absorption of SakSTAR-specific ant.bod.es from 
plasma of patients treated with staphylokinase (claim 3), or wjibojui reducing the specific 
activity by more than 50 percent (claim 4). 

Claim 6 relates to staphylokinase derivatives listed in Tables 1-8,13,19, and 20 having the 
amino acid sequence as depicted in figure 1 in which the indicated amino acids have been 
replaced by other amino acids ttjus. reducing the absorption of SakSTAR-specific antibodies., 
without reducing the specific acitivity. 

The staphylokinase derivatives of claim 10 are the derivatives of claims 1-9 and, further, 
having an amino acid substituted with Cys, re sulting in dimerization and/or increase specific 
acitivity and/or reduced clearance and/or increased thrombolytic potency. 
The staphylokinase derivatives of claim 1 1 are the derivatives of claims 1 -1 0 with 
polyethylene glycol (PEG) substitution, characterized by a maintained specific activity and a 
significantly reduced plasma clearance. A similar functional limitiation is given for claim 13. 

In fact, the claims contain so many options and for the method claims so many possible 
mutated DNA fragments to be expressed that a lack of clarity (and/or conciseness) within the 
meaning of Article 6 PCT arises to such an extent as to render a meaningful search of the 
claims impossible. 

Moreover, the attention of the applicant is drawn to the fact that the further functional 
characterization (i.e.aim to be achieved) given within said claims 4-6,10,11, and 13 is not 
suitable to render the scope of said claims clear (Art. 6 PCT). 

1 .3). Present claim 7 relates to an extremely large number of possible staphylokinase 
derivatives. Support within the meaning of Article 6 PCT and/or disclosure within the 
meaning of Article 5 PCT is to be found, however, for only a very small proportion of the 
products claimed. In the present case, the claims so lack support, and the application so 
lacks disclosure, that a meaningful search over the whole of the claimed scope is impossible. 
Consequently, the search has been carried out for those parts of the claims which appear to 
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be supported and disclosed, namely those parts relating to the following staphylokinase 
derivatives or combination variants of SakSTAR and apparently having the desired 
properties, namely reduced immunogenicity and thrombolytic efficacy: 

- SakSTAR (K74A.E75A.R77A), 

- SakSTAR (E80A.D82A), 

- SakSTAR (E75A), 

- SakSTAR (K35A.E75A), 

- SakSTAR (E80A), 

- SakSTAR (D82A), 

- SakSTAR (E75A.D82A), 

- SakSTAR (K35A), 

- SakSTAR (G36A), 

- SakSTAR (K130A), 

- SakSTAR (V132A), 

- SakSTAR (K74Q), 

- SakSTAR (K130T), 

- SakSTAR (V132R), 

- SakSTAR (K130T.K135R), 

- SakSTAR (E65Q,K74Q,K130T,K135R), 

- SakSTAR (E65A,K74Q,K130T,K135R), 

- SakSTAR (E80A.D82A.K1 30T.K1 35R), 

- SakSTAR (K74REB0A,DB2A,K130T,K135R), 

- SakSTAR (K74Q,E80A,D82A,K130T,K135R), 

- SakSTAR (E65D,K74Q,E80A,D82A,K130T,K135R), 

- SakSTAR (K35A,E65D,K74Q,E80A,D82A I K130T,K135R), 

- SakSTAR (E65Q,K74Q,N95A,E118A,K130A,K135R,K136A,+137K), 

- SakSTAR (E65D,K74R,EB0A,D82A,K130T,K135R). 

- SakSTAR (E65S,K74R,EB0A,D82A,K130T,K135R), 

1 .4). The search has been carried out for staphylokinase derivatives having an amino acid 
substituted with Cys or with PEG substitution (claims 10-14), in so far as these derivatives 
relate back to the above specifically mentioned staphylokinase derivatives. 
The above comment also applies for claims 23-27. 



2). The search has been carried out for all of the above mentioned derivatives and variants 
although the present international application lacks in principle unity of invention, since 
certain of the above mentioned SakSTAR derivatives were already known from the prior art. 
Therefore.their exists no longer a technical relationship between the different staphylokinase 
derivatives of claim 7. 
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